White light emitting phosphor blend for LED devices 
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There is provided a white light illumination 
system including a radiation source, a first 
luminescent material having a peak emission 
wavelength of about 570 to about 620 nm, and a 
second luminescent material having a peak 
emission wavelength of about 480 to about 500 
nm, which is different from the first luminescent 
material. The LED may be a UV LED and the 
luminescent materials may be a blend of two 
phosphors. The first phosphor may be an orange 
emitting Eu<2+>, Mn<2+> doped strontium 
pyrophosphate, (Sr0.8Eu0.1Mn0.1)2P2O7. The 
second phosphor may be a blue-green emitting 
Eu<2+> doped SAE, (SrO.90-0.99 EuO.01-0.1) 
4AI14025. A human observer perceives the 
combination of the orange and the blue-^reen 
phosphor emissions as white light 
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fe^y M^JJirt^aj-e. L EDIzJ;oT«cm$*i.'5)4 2 O nmmT<D;S«$^^^ 

jft^^i*. L ED(D^s^ai^*^fc«ci^^7b<fl3fe^*^Mi©-r-5J^)^s*Mc|ltpy^j:<. 



(12) 



2003 — 533852 



[O O 1 3] 

t)m^)mifi^^tj:i\mi^n^<^m.^mi^^^tx-^^o m^it. led*^4 2o 

[0 0 1 4] 
[O O 1 5] 

^5 7 0-3^6 2 O nm(7>e— ^fl^j^fi^T^^^-r-Sm— (D^fe 

^3ttt^^^<t. 5^4 8 0—3^5 O O nm(7>e— ^^pfej^S^W-r-SS— COW^ 

fifejteii: L-C^^-r-SCh^femUfco 570-620 nmOe— S^^ptjjfi:^^ 
^■r'5fl5t«:&tX4 8 0~5 O O nm<Dbf—<P^tfti&-B:^m'r^ndHW(D^'?tj: 

[001 6] 



(13) 



2003-533852 



[0 0 1 7] 

l£l^(*. ^tftWs^ 4(*»^t^^2;^)<J^>^^t^||J(rS^l-e#7^i:l^c^;5l3J?< r^,J;t^o 
A#^LfrSC#ti^2 ^gRllXLfc^, ^-(©^^fei*: 3 l± 5 7 0~6 2 O n m(D t"— -J? 
^3fe3K:^^*-r'5^S'fepfe5^i&fcBL. — :^S-CDfl3fe<*4l±4 80~500nm 

[O O 1 8] 

-r*a)N e. A r Sl//X(*X e <D «i: -p X J^f if t> o T L^r 4, J: 

[ O O 1 9 ] 

i*:3 i:m-<7)^^^4IC, L ED7^)^t>Scal^tLf=«tl^3^2 3^)<m-rofl^{*3 
-(7)^^^$: 4 Jilz^fc o <!: #lc Ar^lCDm^^ 7 (c t o T e-fel^Mx. 8 
^JJcttS^-yr-So Lfcjb^oT, C(7) L E D liig^^S: 1 1 1 - V. 1 1 -VIXIilV- IV^ 

L3 6 0-4 2 O nm<Dfl3feiS«^^-r-5#^<*^'<7f-— 
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1 1 mA^?>'tj:y. D(*A I X(*G a (7){i>nt< 1 1 1 aA^t>'5:-5) s 

b) (2AO*0. 8 4P2O5*0. 1 6 B2O3) : E u 2+ (f^fi L. A l± S r . 
Ca. B aX(*Mg(D'>?^< t 1 aA^^>'ti:'S)) . 

c) AD8O13.: E u2+ itzfzL. AliS r . C a. B a XJiM g CDii^^C < t 
1 aA^^j^cU. DliA I XliG a(7>iJ>^i:< t =t 1 «ANt>'5:'5) . 

d) A10 (PO4) eC \ 2 - E u2+ (fcf£L, A(*S r . C a, B aXliMgO 
'>tC< <!:=t 1 «A^P>^C*) . X(* 

e) A2S i 303*2 AC I 2 : E L|2+ (fcfiL. Al±S r . C a. B a X(±M g 
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[o o 2 4] 

a ) S r 4A I 14O25 ■• E u2+ (s A B^tftW t =bl^t>tlh') . 
b) (2SrO*0. 8 4P2O5*0. 168203) : E u 
c ) B a A I 8O13 : E u2+, 

d) (Sr, Mg, Ca)io (PO4) eC I 2 = E u 2+, Xl± 

e) S r 2S i 308*2 S r C \ 2 ' E u 2+ 

-efei)o 4 8 0 — 493 0 m<Dmm(oif—<p^^iS.&^m-r^:itii=^(D^%mi 

, CRC Press (1987^. 1999 ^)TlJ. S. ShionoyaS. 
t/W. M. YenH, Phosphor Handbook, ^389'-'432 

oT. m— a>*3fet*:4(i^3t{*a) ~e) <7> 1 amJt<Dl^*^^C'5^^■B^■e^. J: L^ 
„ SAE^3fet*:l±. 3 4 0 — 4 O O nmOae:g^*-r<5A^*Sc#t^|:^>E* LX^J^-np 

< t=b9 o%<Dm'=Ffsbm^mL^^m^<om^m^i'sLm^tAJiz:^lt'^<Ul^<DX' 
[O O 2 5] 

LA>L. 5 7 0~6 2 O nmX(*4 8 0 — 500 n mO tf—<7 mifti&-Bit:^-f 
TLlt. L E D Jcm<7>Sc*t^aia>JS^. 2 5 4 nm&i;i 4 7 nm(De— J?;^:^^ 

1 4 7 nm<7)e— -^fl^fe^SS^^-r-So 
[0 0 2 6] 
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[0 0 2 7] 

0~6 2 O nm2^t;/Xli4 8 O 5 O O n m© t°— i7 -5^3^^ 
[O O 2 8] 

led: -5 efe5tHB0je/;^TAIim'5:-5=l$>5?>5:«l5t^ -5 C <>: A<T*#^„ 
[0 0 2 9] 

m-0»*LLNm5t$gl2(cmB§e*Jtw:^-ro CCDHSB^vX^AI*. %tft^^:t 
— K5^'y ^1 1 i:s C(7)L E D^^y 3^«!=«m6<)(e*^-&Lfc 'J — KJ^I 3 .h^to 
TLN^o 'J— K^l 3l±^;t^J:y;fct^U— K3' A1 5 lzS:^^;txfc«fflL>'7-r 

A$^^IBSLT=fcJ:l^„ 'J — Kl^ 1 3 (i L E D ^ 3^ 1 1 izasS^SS L, Lfr*<o 

[O O 3 O] 

LBD^^yzf^ 11*. Z0)L EDT'v::^<t:ti^-tr;ujW^i 9 <»: ^MALtcv^a: 
»J<i(7?vx;n 7^*IBSL. tizf-{zjl.un-i 9a>n®;5)^vx;n 7i:J&:oT=fe,<fc 
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[003 1] 

1 9l±U^■r3t^4,. Sfe3t2 3A<zne><D^^^3giaT?#'5J:aic2l^-C!'5:lt*t{i 

[O O 3 2] 

it^^-To ^3a>1t5tl*^2<Dltat<!:(^i:-e&-5>A^ l|-i:l|-(7>^pt{*l»^3 

cfc y«[ai^*T.f=J5cit^2 5 ^gftUxL. ^ttciPS^L refect 2 3 ^ijttii-r'So 
[o o 3 3] 

it^^-To ^4a)^titc*S2<7>^iti:i^i:-efe'5A<, B-tm— <Df§3t<*3, 4 
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[O O 3 4] 
[O O 3 5] 

— (7>^3ti*3 <!:m— a>^pt^*4 7^)^t,;^C-5^3'c^*=l— 7"-f >y3 5^■^yO-eL^-&o 
*frllt3t!W3 1 X3 1 il-hV— K3 9 ^,•^A/■^l^S<DA<»* L Ln„ 

3 3P*gizi*. :^ V— h* 3 9 lzANitfr«l±lzj;& u vtJc#t|g^Scaj 

[O O 3 6] 

^i'S£ffl"#'^^<hA<X#, -^J^liC RC Press (1987^, 199 9^) 
flj, S. Shionoya S.tXW. M. YenH, Phosphor Hand 
book, ||6 2 3'-6 3 9M C^lffllc .fc "J >^0J$i»(c#^;txX 1^-5 1 CD <»: 

XT^U^T^/^-fX 4 1 (75 1 0(D-tr;u^^giBSe<]|Z:^f o ^0)-tr;H±, (75:^^^ 
XT^L^— h42, |g-CD**^X:^l^— h 4 3, d^tC < 1 1 1 0<D:^ V— K 4 4 , 
ii^Jti:< <t =t 1 0(Z)Ty— K4 5. 1^— t^-<Dfl^i*3, 4 75>^t>>5:^^3ti*ll4 
6, /<U-\'— 'J 3f 4 7. 3lL^#&:trXX^— X4 8 ^4^oTt^'5„ AC^^^XvT 
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X4 8f^<7)5&**xA<magS(Da^^nii cvuv) ^scauL. ctLA<fi3fe<*M4 

[O O 3 7] 
Co O 3 8] 

J^. TK^-lbJKa. i^^^&l^/X(*5g^^*^e>?5:-5t±lflfl3fe{*'fb^!|«a 

-ed:l^o »^LU>aifl^3t<*'fb-&!|^li. 'J>K7Kf^X hP>^'t7AS r H PO4 
. J9tK-7>**>M n CO3. ^-(b^— P eOAE U2O3. XI*'J 1/^7K^T>^ 

(NH4) H P047!)^t.^C-5o (NH4) HP04l»^(i. ^J^g-r-SH— 
5t<*a>^;H&l^>t* LTlb^mtraJi.fc y 2 %jlpJ(7>«-e^JP;^'5(D;b^S?^ LL^o Hl^ 
IZ. mSI-efettli. ^{l^-j^flJCDS r Ib-g-Jl^a^Sn^T^b J:L^o X h P >5^'^A(Dl,^ 

[0 0 3 9] 

ai^3|»5|^/"l-a-4^^^^4'-e^3 o o~8 o o°c. *f ^ L < (is o o°c(c 

0~1 2 5 0*10. iff^L< lii O O Oti<Ds7Dtt#fflm4»-Cj^J5£L-C. ti^^^ 
[O O 4 O] 
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X(*t»#(:i cfe o r m-<7>^pt<*t»5^lc^i^-r C <t A<-t? ^ 3^ □ 

[o o 4 1 ] 

a ) A4D14O25 : E u2+, L < (*S r 4A I 14O25 : Eu2+ ( TSAEJ ) 

b) (2AO*0. 8 4P2O5*0. 1 6 B2O3) : E u Sf ^ L < I* ( 2 S r 
0*0. 8 4P2O5*0. 1 6 B2O3) :Eu2+, 

c) AD8O13 : E u2+, *ff^L<l4B a A I 8O13 : E u 2+, 

d) A10 (PO4) eC I 2 : E u2+^ *f^L<(* (Sr, Mg, Ca)io(P04 
) eC I 2 : E u2+, Xli 

e) A2S i 308*2 AC \ 2 - E u2+^ iff^L<(iS r2S i 303*2 S r C I 2 = 
E u2+„ 

Z;h.e)05fl5fe<*a)$Sla^:;^Jili. org Press (1987^. 1999^) 
flj. S. Shionoya M. Yen Sgl, Phosphor Han 

dbook, m3 8 9~4 3 2M J: U ;*;|^$Q»lz-^^tLr i: "T 

<5>) ^cIBm^3^^rl,^«5J::5(c. H^-e^^p-efc-So '^J;^li, S A Efl3t(*^t5l5t 
-r-Sl^li. QrT;U5:h. M-fb^— a t"'^ A^tl^^^X h n A^7tK't7^Jg3? 

— 5>^'':tfX (9 8%N2/2%H2) tf-C.^iPL. «SI»«^L. :^!^^tLfc|»**: 

^HL^^itL. ^#e>nfct»5l^^;MofcH2/N2:'^:^?m•&!|^4' 1 aoc^-eM!^ 
;^L^-ec(7)|?!^j^Jc^4^f=^^»^*^WJS^^»^LT^-(Dt»^4$}^^/?^-r'5>o 

S AEf|^fe^*(7>j^f^Ll^3Sfi£l* (S r i_xE u x) 4A I ^ /^O 25'^ . CZT?x 

i±o. i~o. o 1 (D^a-efey. »^L< 1*0. ^<eicD^i£^ 
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[o o 4 2] 

(2SrO*0. 8 4P2O5*0. 1 6 B2O3) : E u 2+^5fe<*(7>{±l^**^(* S 
r H PO4, S r CO3. E U2O3, S^UH^BO^ (9 9. 5%) TF^^o 

. ■^;>-^is7ci4(Z)#Hm't' 1 1 oo~i 2 5 otJT?i!t^rB^fT5o ca>^3fe<*i*2~ 

3^;U%(7>E u $-^*-ri)<©*^<ff^ LU^o (Sr, Mg, Ca)ioCP04)6C 
I 2 : E u2+fg3t<*Oajfg*r3|^l*B a H PO4, BaCOs. CaCOs. MgO. 

NH4C I au^E u203-efeS„ «lJ5Eii. ^^4=8 o o'tj-etri^, ^i^-e. WfiS 

l»?3i^-^-^m7C'ri(D#fflm4'T-|IJS-r'5o S r 2S i 308*2 S r C I 2 : E u2+ 
fl3t<*(7>ti5^J|5f*4(*2 : 3 : ZCDttOS r CO3. S r O2. S r C I 2*^ O. 1 
Eu203-C&'5o Cnt><Dai^*t3t^^7ki:/:i^L, ^m4=8 5 O-'C-CS^fBli^fiE 

A^-r -?> c: <!: ^ . L A< o T ^ (DiE?r|'5:^jt^l±m^-e (± J^f 
[O O 4 3] 

5i^^u> Kxi*jg^!^^j^^-r'5o ^*Le,i»5S3, 4i±-so(SrtT?^»f^icj:y 
^7)t»5|s$•^WL-CL^r^, J:t^o ^fc. m— ^m— a>*i^$^fc!j«g«c^mt»?S=L. 

Co O 4 4] 

— j7^3t;SSf^S-:5L'^'CftiS4b-r^CtA«-e#'5o -IJHi^li. 405 nma>e— -J? 
no. 1> 2P207^8 9^*%- SAE^I 1 mM%-^*-r "5><D3E)<if ^ LL^o 
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Kl±, (S ro.sE UQ. lM no. l) 2P207^7 7mM%, S A E ^ 2 3 m»%-^ 
[O O 4 5] 

(7>as±i3^^-r ^ c: t # So 

[O O 4 6] 

^p^2X^®^'^b-r-5/=^^)l^^ia'&*^^«il^SLT^,c^:l^o ^^i^rQ^SSjSi^lfcJiL. 

[O O 4 7] 
[0 0 4 8] 
[O O 4 9] 
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— (*C zolchralski5£. ZPU— h V— <7>1fe(D^^fi£:l:^IC J: o 

[O O 5 O] 

l^35^>^C -Smt*T5 IS^-r -5 4. CD (± JSC L^„ 
Co O 5 1 ] 

m— 0) (S ro.sEuo. iMno. l) 2 P207^3fe<*^Slat-r ^fca^)(C, S r H P 
O4. MnCOa. E u 203X^1/ (N H4) H P 04(D|»^$ 3? U > K LTmiSlt»^ 

m-^m^Mf^Zi^tzo (NH4) HP04(i. ^j?e-r^m— c7)^^{*(D^^nsfeic^L 

[O O 5 2] 

Mx., ^fl>C I E-feM«li;l!l3fett^fCcfey X = 0. 39, y=0. 4- 2 t^MtS 
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[0 0 5 3] 

mmm^ omm^m^jmLtzo tztzL. i$imfiiiM(Dti—<pnfftm^it3 son 

3fett»l~cky x = 0. 3 9. y = 0. 4r 2 t^^^Htz. COfeJS^I*, AralO 
[0 0 5 4] 

[@i ] 

[g|2] 

:^^0J(D||— (7)if * L^^*ligJ^SlCcfc-i> L E D $ffil^f=^,B^i>XTA(7)mB&iT 
[@3] 

[g|4] 

*^Bj(Dm-<7)*f * Lt^ll^£ffm^^cfc'5> L e d ^mi^tzmm'^^^J-^oym.^i^m 

[g|5] 
[@6] 



2003-533852 



X T A<D«Eiii&Bf ® a 1? & o 
2 mm^ 

3 

5 :@fe3te 

6 mm^tft 
8 sfeat 

1 7 vx;u 

1 9 ijzf-izJL'^n 

2 1.46 

2 3 afe^t 

3 1 S3t!>T 

3 5 i^-r 

4 1 D C3^^X^7^'f X^^U-fT^/^-YX 
[g|1 ] 
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